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tempinlet MARE (°C)
pprescribedinlet RABEETEE S (MPa)
pprescribed i OFE 51 (MPa)
gprescribed = (kg/h)
flowrateinlet FRAOERTETRE (cc/s)
rpm AY') 1 BIER# (rpm)
href(1,ie,1) BFRieDRY') 1 ERMRERH(W/cm?/K)
tbound(1,ie, 1) BRieDAY') 1 EFEFIEE(CC)
href(2,ie,1) ERieD/\LILEZMEEZR E(W/cm?/K)
tbound(2,ie,1) ERieD/\LILEREFRE(CC)
iboundt(in, 1) BT minDRERFRSEE (03K, JF0:BH)
ibound(in,1) B RinDE N EFR M4 (0:#3R, JF0:BH)
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Explicit Df —u-Vf ——K‘fl -1 )
l;f — —Kf, =0.05 Iteration :20 Dt
[ Implicit D
\_ Igfaiicén 1 FJZ =usVf' =—xf' = (K+usV)f =0

C.. 10kg/h | > P, .:3MP
f(()) 1 head* a

RIT—RRAT 15

Case Screw rotation speed [rpm]
1 100
2 200
3 400
4 D ™\
Explicit =% =~#U"
Df )
I _Kf — .. Df 2
Dt Implicit E_u Vil =—x (f’) :}(K‘fl_1+ro)fl -0
\_ J
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— Casel:100rpm 2 SDEEM

----- Casel:100rpm Theory
——— Case2:200rpm 2 SDFEM
----- Case2:200rpm Theory
—— Case3:400pm 2 SDFEM

----- Case3:400rpm Theory

..........
= -

0.0 500 1000 1500 2000 2500 3000 3500

Screw length [mm]

Theory:  f(t) = f(t—At)exp(—KxAt)

At : Suminf information

EREMTERTHESERADLER
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TSS output

K _ p -
f(2)=f(0)exp| ——z > | f(2) —f(O){exp(—zj+exp(—quJ
l/lave < fast slow
1 1.0
uave 2 (ufast uslow) » II.
X
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exp(-kt)
1.000
0.958
0.917
0.875
0.833
0.792
0.750
0.708
0667
0625
0.583
0.542
0.500
0.458
0.417
0.375
0.333
0.292
0.250
0.208
0167
0125
0.083

0.042

0.000

100 rpm 200 rpm 400 rpm
58 {t. 478 FE IS AR AT 5 DR BRIE R D L Bt
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i B fEl 9 %1 (RTD : Residence Time Distribution) D &1 &
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Df o L
o _of +usVf =0 -
Dt ot >
Time [sec]

I = trnin I = ZLmax
= | fu0=f, fou® = f,, ], RTD(0)dt
g ~
Lg) - 1 d out t
: o RTD() =~ e
§ in dt
= R " RTD()d1 =

r= tmin fime [SeC] fout( max) f;n
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Joul®) [-]

12 4.0E-02
SE-02
1.0 4350
3.0E-02
0.8 =
¢ 2.5E-02
— 100 2
06 i — 0E-02
— 200 pm A
= 15802
0.4 —400 rpm
1.0E-02
0.2
5.0E-03
0.0 0.0E+00
0 20 40 60 80 100 120 140 160 0 20 40 60 30 100 120 140 160
Time [sec] Time [sec]

X9 mH OEGARN ——EETRAERDLLE %10 % B B[ 5 1 (RTD) F Rl#E R D LL 82
x11 B EETERERFE D LR

300

Case Suminf res.: Vol/Q,. [sec] TSS output: > +RTD()A: [sec] CPU time. [sec]

i=1

1 65.4 63.6 166
2 55.6 53.7 226
3 50.5 48.6 393

(At :0.5 sec, 300 cycle unsteady analysis)

1/
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1.20E-01

20 kg/h — ——SS(Resav 25 8sec)
100 rpm —KD(8 ! 225" Resav:25 8sec)
1.00E-01 i ] q
Full packed —KD(8 : 45" , Resav:25 Tsec)
—EKD(6 : 90° |, Resav:23.6sec)
8.00E-02 Suminf Resav:27.1sec
0
O
5]
e
a 6.00E-02
a4
4 00E-02
2. 00E-02
0.00E+00
KD(6:90 ° ) . 0 4
Time [sec]
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Application sample : Zsx421RI1Z& 1T 5:BBEMIZEZR) TAEL Y DR R ISR

4 )
4 JaELy ) Ry7JaELry
Propylene Polypropylene
H  CH, H CH, H cH, H C‘H3
| | | | |
P=§ | [T
| |
H H H H H H H H
N / \ J
4 \ )
1% b
Peroxide
R—0—0—R » 2[R0
0-ONEHE S IEIFE 21)—5Th)L (B E)
ISEnPTL Free radical
- j
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H CH, H CH, H CH,
| | |
—C—C C C—C—
T L R
H H ( HJ H H

-

+
R— O—
%ﬁ:‘?ﬁﬁ@ﬁﬂ]&ﬁ
|
H CH,' H CH,
o
__C: (: 1‘(: C:
I N

H H (~4H

l R

Transfer

Termination

H CHL H CH, H CH
| | |
oo —ga et
H H (VH H H
N_v TTe--l_ N
+ )
R-0-H <
H CH, H CH, H CH,

—C-C— + C=C-—C—C—

H H H

H H
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Free radical reaction kinetic model V-2

RILAF LR (Peroxide)DiEEZE 1L

DI
L _K' [[]
Dt
RIVAFLRSDHIL (Peroxide radical) DiEEZE b
D| R’ 0 711 ~ AT
L xRS mn(p) | VI s,
Dt = R |1 559U E [mol/m’]
R)TOAELYERFHEH ) DEEEL P]: $5% n DE 5 FiEE [mol/m?)
D[P] ) Ky RS RO BRE R 5]
o =fq[R"](2Z [B]—(n—l)[Pn]j B R
i=n+l1

1) Suwanda, D., Lew, R. and Balke, S. T.: “Reactive extrusion of polypropylene I:
Controlled degradation”, J. Appl. Polym. Sci. , 35(4),1019-1032(1988)

2) Suwanda, D., Lew, R. and Balke, S. T.: “Reactive extrusion of polypropylene II:
Degradation kinetic modeling”, J. Appl. Polym. Sci. , 35(4),1033-1048(1988)

S
ll
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Closure moment method 3
MWD (Molecular Weight Distribution)

i# B OE— A2 kit moment)[mol/m3]: t M,<M, <M,

0= P]

#1315 5 F = (Number average molecular weight)[kg/mol]: £
M = m % >
QO log (Molecular weight)
T 5 T F=(Weight average molecular weight)[kg/mol] :
M =m =% 12}
& )
_ . n:FIAUDH
z 49> F = (z average molecular weight)[kg/mol]:
M, =m,—= ﬂ'x')?Dtb/@fﬁ‘%, JoELy
0, D53 F = :42 X 10-kg/mol

3) Tzoganakis, C., Vlachopoulos, J. and Hamielec A. E.,” Production of Controlled-Rheology Polypropylene
Resins by Peroxide Promoted Degradation During Extrusion” , Polym. Eng. Sci., 28(3),170-180(1988)

ll
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0-th moment: Q,

LL

A EERRID)

i=n+1

o

> D|P
5O w25 S el Se-vle]] mes
n=2 Dt n=2 i=n+1 ZZ[P] Z[P+1+P+2+P+3+ ]
@ < —[P+P + P, toee]|+ [P+ P+ P, +ose[+[ P+ P, + P, +oo]
=> n-2[B]=0,-20,
n=2
DQ o
% [# (0. -30,)
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|-st moment: Q,

ALl e[ )25 1-ovin)

i=n+l1

n=2 =2 i=n+
—EMA N
Z Z [P]= Z[nP +1P,,, + 1P, s +ees]
nnnnn
@4 = [2P +2P, + 2P, + 2P, ]+[3P +3P, +3P, 43P eee|+[4P, + 4P, + 4P, +eoe]
- 2
z n - [ ] . Ql - Qo
=2
D
Ql _2K. |:R0 :| Q
Dt
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2-nd moment: Q,

DIF]

” =’<1[R"](2Z[e]—<n—1>m]j
Dt i=n+l
N Dn2 [])n] 0 C 2 R c 2
Y —— =k R] 2t S [R]- Yt e-D[R]
n=2 n=2 i=n+1 n=2
—EMAR:
;nzigl [P]= ;[nzpnﬂ +n’F,,, +n’F,., +“’]

@ ) =[4P,+ 4P, + 4P, + 4P ees|+[IP, + 9P, + 9P, + 9P, eee| +[16 P, +16F, + 16 P, +2es]
i((n 2)(n—1)(2n-3)
2

6

2(% ~3n* +n— 6J[P]

+(n 2><n—1>+<n—2)j[e,]

%% —x[r][-lo+10-20)]

o HAS!
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Closure relation®

20,

= 0,0,

(20,0,-0})

4) Hulburt, H. M. and Katz, S. ”"Some Problems in Particle Technology : A Statistical
Mechanical Formulation”, Chem. Eng. Sci. , 19,555-574(1964)

- /
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Kt
Rt
o

RILAF RS A)L (Peroxide radical) D jE)

Dgf]:zm [I]—Kl[R"]g(n—D[%]

=2k, [1]-x|R° (- Q)

@ Steady state approximation

2fk, [1]-% | R (@ - Q,) =0
w0 -0,>>1

| - /
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PPO RO REZRINT HIEERIGET

Copyright© 2010 Hyper Advance

—\

JU

/ RILAF R (Peroxide) DiEEZE L

~

Initiator efficiency
(0.6~1)

Dl1]
il g
el
E—AUAER
DQ, 0, —-30,
=2
Dt = [1]( 0 -9, j
DO,
=2 Il
Dt fK [ ](Q1 Q()j
1
~10,410,-20
DQ2 3 3 3 1 0
=2 Il
Dt fK [ ] Ql _Qo f
0.=22(20,0,-07)
N Y,
d Simulation Laboratory Co., Ltd. All Rights Reserved 3 3
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MELSETH S FELOBRR

M

, Zero shear

viscosity : 1 .
o e

log (Viscosity)

w
x

Mw <Mw

Z Shear thinning ‘
§ log (Shear strain rate)
=
Z
o | Narrow MWD
Broad MWD

log (Shear strain rate)

log (Viscosity)

log (Shear strain rate)

MWD(Molecular Weight Distribution)
&

42gf/m01

Mw/Mn, Mz/Mw
<Mw/Mn, Mz/Mw
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logn,

Slope=3.4

]

Slope=1

v

log M,

5) Fox, T. G. and Flory, P. J.,” Viscosity—Molecular Weight and Viscosity—Temperature
Relationships for Polystyrene and Polyisobutylene “, J. Am. Chem. Soc. ,70,2384-2395(1948)

- /
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved ! Mg[

35 Hywer Advanced
Simulation Laboratory



Modified Cross model®

_ 7
77 - ’
1+C(n,7)
T
Bexp| —
7 p(nj
B=kM’,
c=k M. A TR FEE RS20
M, 2D FANEZFIBL-ZE5m 4%

B3 pEIZ D AR AT

6) Fukuoka, T. and Min, K. , “Flow Analysis a Reactive Processing in a Twin Screw
Extruder”, Seikei-Kakou, 7(8),521—528(1995)

| - /
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Barrel:200°C, HTC(1000W/K/m?)

0..: 10 > S OSSO o OO OO T S O ONONCXS Prcaame

200°C 100 rpm

u: B EER

RI2H5—RRAT 154 T mEEH
ke LS R

Case Thermal.condltlon Viscous model N AR
for chemical model

1 Isothermal (200°C)  Cross u — C, T=200°C
2 Non-isothermal Cross u,T @ — C
3 Non-isothermal Modified Cross® u,U
ny.T,C)
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a5 HASL/Materialfit(Vers.0.0)

T

T o ankr?
]+[ﬁ,]

= O X
B1 Y-l
EETAMRREAET —5es - FAREEEET I 2w b
IFRTEREEET L ETIEMENZIIO AL
|3:Oross ~ |
n= o & T

) |:| TadmotEF LT -8B E
(RTINSO LEE

[] Uniaxial [] Biaxial

[ Planar

| eRRESL

S - ) S
Coeindn |0 | [k

by} :aexp(..____a..__.} -
? T+273.15) %
IFIASA-R &
CrossET ) g
HiEs Pars g
BEHET K 2
1581e
BRFRHE AMAIEH © Pa's
ul | rul vl ool 11
23 -2 - 0 1 2 3
Log{Strain rate (1/5))
ET 577 b LRl et G T
e FEr T FEE LT T RS A—ERTE
CHO020F 0 T I¥HAS [Materialft20 | 0¥ Mater HEE HES O vetiiEsg e
| Mﬂ{;i,;ii;:% aterialfit ater|a| &+ -“ Bl -2 [ BRI 0o B EiEEE |IIJDU |ﬁg$u{§g§|n_1
| | #1E [3 BAE | o opar gy MRS (0000001 | ] FIAEESH
IERLFEEE 750 The/ma] B4R TR T A — JuT T E R
JERUIELERY [/ke/K Hdl [Loe(Strain rate (1/5)) i wER FRE gigiﬁi L:;;;f
HEBE L m/K] rel fit#l |LoelViscosity (Pa-s) 2ol |" b | 3EE: 0237210055653415
MewtordSEE10000 | [Pa-<] [J/kel :

EF Tk |

11 7O8—hA—T DCross BT LT vk (Material fit data base, PP_D3)
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fEATR

EBE—AVERAERE
750kg | m’

- 0, =L = =0.010mol / m’
AHEKRIESR M. 74400kg / mol
3
p: 750 kg/m’ 0 =" = 759’3‘5’ " 7857%10% mol /
— m, 42x107 kg / mol
M, = 74400 kg/mol > 0. - M,0, _ 356000ks I mobxl 185T10" mol
_ = = -
M : 356000 kg/mol y 42107 kg / mol
_ =1.5136x10" mol / m’
M ;1176000 kg/mol 0. _ M0, _ 1176000kg / molx1.5136x10' mol /m
Yom, 42x10" kg / mol
=4.2381x10" mol | m’
R
RILAFORTRAERIE RS
EZa—roREFES:10
[1,]: 1000 ppm=10- mol/m’ LRI 4 18
14910 ILZERIGETIVREFTES:10
AREEEM(s" k, =1.98x10" exp(— : 73 15) L RIGETIVEEFIERER: 1.0
.. . F+275. ETERFR 918 sec
Initiator efficiency|-] =10 IntelR Core™ i7-9700
CPU @3.00 GHz
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 39 WA]JZ[
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140 225
——Casel:Cross Isothermal
120 ——Case?-Cross_ Non-isothermal 220
—_— —— Case3-Modified Cross Non-1sothermal —_
L 100 g)
Q — 215
Q "c% 210
g o 5
Q
o = 205
RZ B £
O D)
Y ~
20 200 —— Casel:Cross, Isothermal
—— Case2:Cross. Non-1sothermal
5 —— Case3:Modified Cross.Non-1sothermal
195
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Screw length [mm] Screw length [mm]
12 FFHEFRBZHFRREROLEER 13 REFHTFABROLLE
L 9. 9 |
D Casel,2
Case 3
14 FmEPESMFRIFERD LR
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved WMS[
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Pressure Distribution (MPa)

A

[

R T EaE LA e

15 EADHATFRFERDLEE

BoFRBBRBOFRGERE, HEICIKEFEET, HHELREGZ—EELEE, BELE
Lyv. LAL, REFBEEBEOREAAEADSAIREL, BECIKFLTEILT . Case3T
(&, PPORRICHESHEETNBRIN TSI, TifITEELinE E3MPaDELD
BN Casel 2ELEBRLTEFEASOH, TEFRMIREDEZENMEKRT 4. #IZEFRAITIL,
(BT OTEREEEDENIET IS0, TOLRAIDORFEHBEENILKRT S.

- [/
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EZRICEITEROZHEIC OV TORE

TSS:
o Steady analysis systems of partial
0 — Casel-TS§ differential equations
— ——Casel:Unsteady analysis
o 10 Unsteady analysis of systems of
k= ordinary differential equations
D) 80
d|1l
% J =Ry [1 ]
o 60 dt
S dQ, -30
& 40 0 =2 fx [I 0
dt i ]( 0 -0, ]
20
dQ,
=-2fk,[I ][ j
’ 0 100 200 300 400 500 600 700 dt Ql QO
Screw length [mm] do, Y. §Q3 ng -20,
TSSETILOEH R EI%R: 5375 E di Q-0
(BART67E], BERE:40812)
iy _ 20 _
Unsteady analysis condition : Qs = 00 (20,0,-07)
At=0.01s, 12000 cycles =0

Hyper Advanced
Simulation Laboratory
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1.20E-03

1.00E-03

8.00E-04

6.00E-04

4 00E-04

2.00E-04

0.00E+HOD

Peroxide concentration [mol/m3]

—Casel:-TSS

——Casel:Unsteady result

Moment Q, [mol/m?]

0 100

200 300 400
Screw length [mm)]

500 600 700

17857.02

17857.00

1785698

17856.96

17856.94

._.
—
o
o
o]
‘o

5]

Moment Q, [mol/m?]

17836.88

17836.86

——Caszel-TSS

Moment Q, [mol/m?]

— Casel:Unsteady result

100 200 300 400 500

Screw length [mm)]

600 700

1.25E-02

1.20E-02

1.15E-02

1.10E-02

1.05E-02

1.00E-02

9.50E-03

1.60E+11
1.50E+11
1 40E+11
1.30E+11
1:20E+11
L.10E+11
1. 00E+11
9 DDE+10
8 00E+10
T.O0E+10

—Casel TS5 result

—Casel:Unsteady result

100 200 300 400 500

Screw length [mm)]

600

700

—Caszel-TSS

= (Casel:Unsteady result

100 200 300 400 500

Screw length [mm)]

600

700

®16 TSSERMHERLIEM B M HRRDIETERTHERO LR
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ZAMEREIER

TSSZEHMALIZERFRMELRMS | ~ |FEEBFERELEMD AEXD
ARADOREFFERER — | EEEHETER

IEREDREEDMICEoNSEEL, HEBBORIEDEIC tl
TSS; RFEEBAKE, FTimdbAtR, IEEBEBITER  At=0.01 s—

LILERISETILCIE, IRE—AVRQFFREEILLALY.
Q, =17857 [mol/m?]

myQ, :moin[Pn] =P

n=2
m, :42x107 [kg/mol]
0 =750 [kg/m’]

PPN BRI > THEIXZE LT 5D, BEIXFTREZTIELALY:
EEBIHERAEELTOETIVIEAER Y

Hyper Advanced
Simulation Laboratory
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1.20E-03

1.00E-03

8.00E-04

6.00E-04

4.00E-04

2.00E-04

0.00E+00

Peroxide concentration [mol/m?]

1.78580E+04
1.78578E+04
1.78576E+04
1. 7T857T4E+04
1. 785T2E+04
1.785T70E+04
1.78568E+04
1.78566E+04
1.78564E+04

Moment Q, [mol/m?]

1.78562E+04
1.78560E+04

—— (Casel:Cross Isothermal
—— (Case?-Cross Non-1sothermal
—— Cased-Modified Cross Non-1sothermal

100 200 300 400 500 600 700
Screw length [mm)]
——Casel:Cross Isothermal
——Case?:Cross. Non-1sothermal
— Case3d:Modified Cross Non-1sothermal
100 200 300 400 500 600 700

Screw length [mm)]

1.22E-02
1.20E-02
1.18E-02

1.02E-02
1.00E-02
9.80E-03

1.60E+11
1.50E+11
1.40E+11
1.30E+11
1.20E+11
1.10E+11
1.00E+11

9. 00E+10

Moment Q, [mol/m?]

8.00E+10

7.00E+10

——Casel:Cross_Isothermal
——Case?:Cross Non-1sothermal

——Case3-Modified Cross Non-1sothermal

0 100

200 300 400 500 &0 700
Screw length [mm]

—— Casel:Cross Isothermal
—— Case?2:Cross Non-1sothermal

—— Case3:Modified Cross Non-1sothermal

0 100

200 300 400 500 600 700

Screw length [mm)]

E17 NLFFHARREERBE— A O T ARED L
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.’g 1400000
%0 1200000 ——Number average:Mn
24 —— Weight average Mw
E{) Iﬁﬁﬁﬁﬁﬂ —Z average :Duiz
= 800000
5
= 600000
O
2
o
= 400000
Oc)o \
80 200000
5
Z 0
0 100 200 300 400 500 600 700
Screw length [mm)]
5.00

’T 4_ 5{} _M\me

5 —MzMw

o 400

£

S -

5 350

o,

§ 3.00

E 2.50

2.00
0 100 200 300 400 500 600 700
Screw length [mm)]
, = O :
18 £EEH N FEEMWDINSA—ED FAIFEER (Case 3)
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved L~ Mg[
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viscosty(Pe-9) | T O

1020.000
064 AAT
933,333

902,000

B4, AT

K4 6T

564 66T
364667

202.000
733,331
702,000
33333
602,000
533,333
502.000
465 66T
433 333
407.000
333,933
302.000
Pl Nl
233,333
202.000

L}
Lo
(o]
™~
Lo
[ea]

Case?2 : Cross model

Case3 : Modified Cross model

R19 557 T RO

[/
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A:Omm B:100 mm C:200 mm D:632 mm

100000

10000

1000

100 — A mlet{z=0mm)

log(n) [Pa-s]

—B:7=100mm
—C:z=200mm

10 —D-outlet{z=632mm)

0.01 01 1 10 100 1000 10000 100000

log(y) [s]
20 R9Y)1REFRTOHOI7A—h—T FBlHEE (Case 3,200°C)

[/
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1—HERIL—TF>

Initialsetforchem® 1 —H F FH P

double precizion dio,dlo,alo, g0, gd0,dnl) «——  HIL—FURNTHHRAILIZEHOEETE
iz C++++++ 4+t

cI++++G++++g+:cfff++++++Jf+;+++++g+++++++++++++ C llzer define Initial/Boundary condition set
TR e s ST T diost 0dos
C Oo=1.00814-02 - 3
C Number of chemical species r:11o 1 7"85_."'d+[]4 'zlit%ﬁ%_gn‘fﬁ@*ﬂﬁﬂﬁ
c , 20=1.5136c+11 ) &E
chencrunber=4 - ﬁ;fg fcff‘)ﬁjﬁ*z'“ o) SE‘:‘%EW Dk oxello-al o%x2 . 03 /alo/dlo
C
C Mumber of chemical wvariable g
C b 11="P d les/k
chemvrumbe r=6 +— RBWERADH=6 szmgggm%% 88 r?éﬁFS; %%ES &
C
c Number of common varialble Ehzmgﬂim:u) gy, (mgéiﬁg)’
C ARAFEB®D
commonvrumber=2 ——— OEVEHOHE= Cchemvname(1)="03 (moles/m3) ;miﬁ :
c chemvname(2)="Mn (ke/m3)’
e e R R E R R e chemvrame(2="Ma (lke/m3)’
chemvrame(d)="Mz (ke/ m3]
chemvname(5) =" Mw/Mn (=)'

—chemvrame(6)="MzMw (=37

dmn=dml*qlo/alo .
dw=dnl*cZo/alo BETEHHLF=OHHAESERTE
dmnz=dml*a30/97 0

commorviar (1 ) =cmnw Viscalt X T AEHESE
commonyvpar (2 ) =dmz. dimw

Hyper Advanced
Simulation Laboratory
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do ie=1,nelem(1)

c
chemc(1,iel=dio
chemc(?, ie)=qdlo
chemc(3, iel=qglo
chemc(4, iel=q?0 tFREZRETHOEARTE
C
chempar(l, ie)=a3o
chempar(?, el =dmn
chempar(3, ie) =dmw
chempar(4, ie)=dnz
chempar(h, ie)=chempar(3, ie)/chempar(?, ie) c
chempar(B, ie)=chempar(4, ie)/chempar(3, ie) do ii=1,1inletnodenumn
end do chemen(1, i) =dio
C chemcn(?, ii)=alo R A A (in=1~iinletnodenum)(Z
chementd, ii)=ale  EEERELZSRT
chemcnid, ii)=q20
do in=1,nrocey enddo
chemen(1, in)=dio CHrrr e e e

chemcn(2, in)=alo
cEemanﬁ,in%:qéo
chemcnid, in)=a2o i
. A LB A T RO OHEE
chemparn(l, in)=d30
chemparnt?, in)=dnl*qlo/qlo
chemparn(3, in)=dnl*aZo/alo
chemparn(d, in)=dnl*q3a0/q?0
chemparn(h, in) =chemparn (3, in)/chemparn(Z, in)
chemparn(B, in)=chemparn(4, in)/chemparn(3, in)

end do

= } :
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved ! Mgg
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3l Modify Template Tool

Option  Help(H)

OptionForm

Wiewer Window Setting

Wiwer initialize method

@ Auto

(C) Software processine

Ground setting
[ Axis display
[ Ground display

Wiewer back ground
color )
(@) Gradation

) White

4 Pimude O

Color bar setting
Dizplay

Contour rank
Ciantour line width

[ Rank value display
Decimal dieit 3

[ Poweer index

() Black () Red
) Gray () Green
®) SkyBlue () Blue

AVE—SU 7 BIEDIEHRERT.

FERMRYHRIZENE AT D
DHTMZEHEE.

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved

Excute
®C
Ok

Scaline

®c
Oon
Modeler
i
Gri
[ Lin
B Cu

=N

0 {moles/m3)

—_

J1BEE-002

—

(180E-002

—

T3E-002

—_

J165E-002

—

J158E-002

—_

J150E-002

—_

(143E-002

i

J135E-002

i

JAZEE-002

.

J120E-002

—

JA13E-002

—_

.105E-002
1.093E-002
1.090E-002
1.083E-002
1.075E-002
1.063E-002
1.060E-002
1.053E-002

1.044E-002

1 N3EF-NNZ

51

‘51 Postiroces<or

Result file name

ﬁ /5
l o

%

=

G202 0RFE D 10 M TwinScrewSimulator 20 22|

Contour control panel
Qutput [0

[1

= |

Content

20T

[~

1 Pressure
2Fill ratio
3 Temperature

4 Velocity

5 Vizcozity

fiStrain rate

15tress

#:Rezidence time

9:Binary concentration
10:Thickness
11:Pellet-zalid radius
12:Pellet-zolid temp.
13:3olid volume fraction
14:Elongational strain rate
15:5train

16:Laver strain rate
17Wolumetric strain rate
18:Irrotationalit

Lawer

21001 (moless m3
22:02 (moles/m3)
23013 (moles/m3)
24:Mn (ke/m3)
25wy (kg ma)
26:Mz (ke ma)
27: M Tl (=)
28:hizs P (=)

Initialsetforchem Ca—H A}
ETE&L-RAMNEBRHL.
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chemfscal D A&

subrout ine chemfscal

use dalloc
include “incfil.ing

C P R =
double precision dk,acty,dkd, th = SH)L— ?/W—C*Uﬁﬁﬂ—éj’_gﬂd) HEE
fc=1.0 Initiator efficiency
t1e=200.0+273.15 . e . .

T 051, 88dv012 AJLT#V&%‘%EEEE%&
acty=1,4947d+04 INTGA—A

cors dkdrdkitdexs (~actv/te) TSSHERIT T RET S RAIER:

- do ie=1,rmelem(l) D
i tertemee(ic, 073,16 7| AJLA KL RAREEEMOFH chemf (ic,ie)+— | f (ic,ie) = chems(ic,ie)
= * - .
c explactv/te tempe(ie,1): ERieD;RE Dt
C Peroxide implicit difference
iz
hemf (1, ie)=dkd D|I D
guifligsde 1 e =[x+ 2 )1=0
c Dt Dt

th=2. 0%f ckdecdchenc (1, ie)

c
C Moment al,al,a? explicit difference
c
C CIU I N

chemf (7, 1e)=0.0 z*ﬂﬁm@{%

chems(2, ie)=th*{chanc(3, ie) -3, Dxchenc (2, ie)] DQ() . Q1 _3Qo .

& (chemc(3, ie)-chemc(2, ie)) < =21k, [I] [I] :chemc(l,ie)
C ql Dt Q1 _Qo

chemf (3,1e)=0.0 Q, : chemc(2,ie)

chems(3, ie)=-2.0%th¥chemc(2, ie) DO, 0

8 " /lchemc(3, ie)-chemc(2, ie)) — 7‘ =-2fk, [I] OQ Q, : chemc(3,ie)
c t -

chemf (4, ie)=0.0 ) ! 10 Q, : chemc(4,ie)

chems (4, ie)=th*(-chempar(l, ie) /3 0.+-0 -20

& +chemc(3, ie)/2.0-2. U*chemc(? ie)) DQ, 3= 3 0

& x’(chemc(S ie)-chemc (2, ie)) — =2fk, [1]
c Dt 0 -0,

end do
c

returm

stop

end

Hyper Advanced
Simulation Laboratory
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chemvariable D A&

subrout ine chemvariable

use dalloc
include “incfil.ing’ . o
double precision gllo,glo, 9?0, dnl]l < LBIL—FUORATHARAILIERDORES
.
dm0=4 . 20-02 < JaELY D5 FE:4.2D-02 kg/m?
c
do ie=1,relen(1)
c
dlo=chemc(2, ie)
alo=chemc(3, ie)
a?o=chemc(4, ie)
.
C Closure relation
.
ado=? ka2 ok (2. DkgZokglo-qlokk? . 0) /glo/glo«————— Closure relation
.
chempar(l, ie)=q30
chempar (2, ie)=dn0*a]o/alo Pk S I RE
chempar(3, ie)=dnl*aZo/alo )
S [ S0
chempar(h, ie)=chempar(3, ie)/chempar(2, ie N . R \
chempar (6, ie)=chempar(4, ie)/chempar(3, ie) Chempar(Z,%e) 5 fEM
c N Chempar(3,ie) : EEFH P F=EM,,
o T Chempar(4,ie) : ZF 53 FEM,
"fﬁum Chempar(5,ie) : M,/M,
sto )
endp Chempar(6,ie) : M/M,,

Hyper Advanced
Simulation Laboratory
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nonnew : 3EZa—kFUHAIEF S
ViSC&l@ W ?§~ 1:Newtonian
2:Power law

= 3:L 1 ial
ckex (B8) Cross Model 08 potynomia

4:Carreau

if (nonnew. eq.B) 5:Carreau Yasuda
C 6:Cross

etal=bcoef*exp(tref/(tenhi+273.10) ) ¢— 17, zanP(T+2;3_15J
c e o=
c Molecular weight average etall shift proposed by Fukucka & Min a—bcoet (Mate'nal.flt{):?)‘ ).
o T,—tref (Material fit / \TA—4),

etal=(chempar(3, ie)/commonvpar(1))#¥3 . THetal \ T—temhi: ERieDBiDEE
Z 3.7
g MiD shift of shear thirning ﬂo(t):[Mw(((t)))j - (0)

de=chempar (B, ie)/commorvpar (2] N
corz etasetal/(] .Uﬂetaﬂ*%mmfrcoeﬂW\d M _(1)/ M (1)

= - Cc=

i etazetal/ (1. O+dex et alkgamm reoef 1661 . 0-dn) ) M_(0)/ M, (0)

vish(i, e, ib)=omacketa+(1.0-omec)*vishold

end if YA
C 77: " 1-dn

if (tenh(i, e, ibl. le.templower) then 1+dc*exp(770gammj

VISh(I ie,ibl=solidvis rcoef

end if

© dc— I Z & Bshear thinning D EALEFZRIZTT H/\TA—43

rcoef : Material fit /N5 A—%4

gamm : ERDBIOVT ARE
vish(i,ie,ib) : EFRieDRBiD VT A1EE (ib=1)
omgc : FEHM/NTA—42(0.5)

Hyper Advanced
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1—HERI—FUOFRAE

) AREINTNESY—RO—FZRAEAEICETET.

2) Fortran complier ZF|FAL T, {T77 4 JLmultiprofilesimulator.exe {EFX.

3) 34T 774 JLmultiprofilesimulator.exe Z¥bin¥x86¥System 74 LA —[ZaE—.
4) GUIIZFT LLERIT B F=Call user’s routine FTYIRYIREF T 7IRELET S.
5) FERBY DA EICR->TT AT S LEELT.

uE‘ TwinsrmewSimitlator Ter plate | = || = ” EX |

Twin Screw Modeling  Thermal Boundary Condition set F'.nalys-is User define model  Melting /Morophalogy mal ‘ K
Call user's routine < FryIkEETHEA—FERIL—FoEO—)

Couple with thermal flow < FryPREE . BRBBHIEOER (R _21— o REFEEICTO—I)
FEFIVVIREE  BRBIENTEIEER (BREBAERRICO—IL)

Calculation parameter

A—HAERLEILFREREMS AREX

eTon Aer = X O RERREHER BROBEL1)
Relaxation parameter 0.5 < REWNEETEDENZRI
Matrix solver iteration number 20000 < %ﬁﬁﬂtﬁ*ﬁiﬁ@}ifﬁiﬁ?|~}')‘_)7Z‘le/l§—
(Gauss-Seideli%) DEx KRB & HE B
Matrix solver convergence 1E-06 — REEINIVIRVILNN—DRIEFTERT
5 {8
BRI axp
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved ~ ﬁﬁgg
55 Hyper Advanced

Simulation Laboratory



Q@ 1 —Y 5B AR

(1) RO RI— EEE

(2) FEFTOURIKRIESR T 74 )L A (calinf)
(3) RN RIEERBHT DR /INTGA—2EN
(4) Option Form M EXTE/\NTA—2{RTF

| - /
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(1) BRI D') R 3— R

AEEZF AT L, BRBREFAEIL—TETERD
REREBEAATLHILT AERROEREERS

CEMTEFT.

BROMITEIE | B |

v

FRIT R DERE

»
>

A3 F IR

Kl
v

FRAT R DERTE

#itk e v

JRA—FBA DB REN R IE R FA A

. n
REERIZOEM ? HMEE R EE

y

Foa—roREFEIL—T
B $ &IN5 D EhE

v

ﬁg*ﬁﬂ'j‘\/ﬂ‘/% £/ BRENIG LML

v

RMTFER A (twinres 72E)

!
[ w7t |

HBELT,
fRITA T a BRE
(ol BB BT AR AT
Rt AR AT,
AR5 RUARAT, etc.)

— DINSA—FFEMNTRE

FEoa— o BREBREAEIL—T

RREEDEE

v

R, VI HEEDEE

<,__

________________

BRI A T atiRe  BRENS &E R

v

n@
ik aE y

JYRAEZ—tRADORRBETERE S

v

FRITA T a e SR EN 5 L3R aL

v

EITEERH H (twinres 72 E)

v
FRATHR T
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73 I - LF
(1) FEHT D) R F— M HE TSS Ver.9.0.0 Analysis# 7 ¥ E &

-
*I“Eﬁq:_]”g B TfinSciAS mliatar Temphat (= &=
Screw Modeling  Thermal Boundary Condition  Analysis  Chemical Reaction  Melting /Morophology mode| Bln 2 ’ j
—_t
EXIES )

Calculation Centrol Information File Name

0. TSS Ver.9.0.0 T:EE (f6KEY) DRENEEELET. | | S

= YRE—AORKBBATRREGLLHBM [ e
R EHTI7AIL A recalc HE AT 5.

Import Select New

Model Information File Name

| | [sdea

[] Thickness information st

[] Use both information
(IJ ZQ I\ﬁ**ﬁd)%{t’l Eﬁli) Calculation Control Parameters

Thermal-Flow Calculation Control Parameters

. . ®) Static (O Dynamic
1. Analysis 27 T ERIZEXE St 1= RecalculationF# D R
[0 Recalculate [TFT Yo% ANS. o

Temperature SOR iteration number |1g ® 2.5D FEM O 1D FDM

Intermeshing correction
:> Select ﬁg)%g IJ “J7 L 0 fﬁg*ﬁ 5%& 0) Optional information

(® Shear Cutoff (O Stress cutoff
ﬁ* *ﬁ 14: 7 7 ,r ) b tSCEll % *R d- é Shear cutoff(1/s) E‘ Mo-flow temperature (C) \EI

MNo-flow viscosity(Pa - s} [1000 Viscous heating power ratio

Recalculation / Set Original Calculation Control Parameters Inlet Boundary Condition

Outlet Boundary Condition

@ Pressure fixed (2 Mass Flux fixed
Inlet Pi MP;
Recalculate | | Select nliekPressufe(Mpa) (O Un-fill analysis
Inlet Temperature(T) 30.0 QOutlet Pressure(MPa) 10.0

Boundary layer number

Malding Condition

Screw Rotational Number(RPM)  |100.0

Result File Name  |ResFileName |

Recalculation
[] Recalculate

Save Execute

58 Q %@}ljﬂzﬂlﬂllﬂﬁﬂ
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(1) BRI D') R 3— R

M HFIE

2. FE1. THRIEHIT7AIL(tsca)&ExIiA
DENTEHERNBENREINTT.

AL e, ZET7AIL

3. YRE—MEN TRHONLBTER I 74 /L% (twinres, etc.)
# 5% CTRET 55 E 1L, Result File Namet#ZER ESI 1=
TTDABREEELET.
(EERELLGWNGEEIFEESREINTT)

JAA—MENTHONSBEMEH T 7ML A (tsca)Z
4. DEBWFERI7AIVALRILIZT HHE (HEE) (2L,
Calculation Control Information File Name## A ®
Copy R 2 &D)v0 9 5&, FE3. THRELI=AFIH
RBRENFET.

TSS Ver.9.0.0 Analysis® 7 / JRA—rRETEHE T 74 )Lmu&

ol TowinScrewSir

Screw Modeling  Thermal Boundary Condition  Ana

(= &5 = il

lyzis  Chemical Reaction  Melting AMaorophalogy model  Bin 4 [¥

Calculation Control Information File Name

gl

Material Property Information File Name

| DefaultMaterial

Model Information File Name

| testpp

5.

| Copy Import

| [ tmport Select || New
| Select .

Calculation Control Parameters

Mon-Newtonian Iteration Number
Layar Division Number
Temperature SOR iteration number |1g

Optional information

®) Shear Cutoff Stress cutoff

Shear cutoff(1/s)

Inlet Boundary Condition

Inlet Pressure(MPa)

[
Inlet Temperature(C) 30

unfill Analysis Cendition

SOR iteration number (1000

[] Result display considered with unfill

1E+10 No-flow temperature (T)
Mo-flow viscosity(Pa - s)  |1000 Viscous heating power ratio |1

Thickness information set
Use both information

Thermal-Flow Calculation Control Parameters

TR
1

10

| ® 25DFEM 1D FDM

Intermeshing correction

Outlet Boundary Condition
Pressure fixed Mass Flux fixed

; Old version algerhithm
® Un-fill analysis =
MNew version algorithm

Cutlet Pressure(MPa)
Output(kg/h) ]
Boundary layer number
Molding Condition

Secrew Rotational Number(RPM) 100

| [

4.| Result File Name |testpp_\f9

Recalculation / Set Original Calculation Con

trol Parameters

Recalculate |testpp_v9

| [[select

Save Execute
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(1) BRI D') R 3— R

HAHFIE
RS METOBEMEGDIRBERZITVEY.

(ZERREGIER]

Do — b REFHERB(TEYVLZIMEEITEMER)

RTA T ERED B IE/ NS A
- Melting/Morphology model Z 7

Fiber attrition model parameter

[ Fiber attrition model calculation Dimension less parameters

O Explicit @® Implicit Cb
- Binary System Condition Set # 7 e ceumuse s
- Forming model % 7 e e |
N Diameter Hm Computational parameters
- Surface renewal model 27 Young's modus Gro  Reloxationcefficent
Fiber number Caleulation number
Segment number

(ZEEARIREGIEE]
¥ ET—4(pro), Ay 1ETILT—A (twinmsh)
oo UBRBREHEIL—TICEEZERRT H/\5A—4
- Analysis® 7 THFHAFRH (JRE) [THE->TUVSIER
- Thermal Boundary Condition (055 5&4)
*Dynamicf##T1£) R —MERED X REFESMRYFET .

6. FIES. TEHEEER, EFE DA ERBFRIZ, Analysis 27
TEEDSaverR2%# V)L TRTEHEI7AILEEREL,
ExecuteTI':';‘.‘/’é7U w9 5L, TDBITEHET7AILD

R ENFE R (recale) ZF| AL RF— MR DA EREINET .

TSS Ver.9.0.0 Analys1s’5lj | BEIERELUVEHERR

[= ==

Screw Modeling  Thermal Boundary Condition Analysis  Ghemical Reaction  Melting /Moropholoey model  Binl 4 I

Calculation Centrel Information File Name
[testpp_vo_iterto  ZE BA A HELZ | [Ccony Import

Material Property Information File Name

| DefaultMaterial | Import Select New

Model Information File Name

| testpp | Select

Thickness information set
Use both information
Calculation Control Parameters
Thermal-Flow Calculation Control Parameters

= @ Static Dynamic
Mon-Mewtonian Tteration Number 10 % EA E_I' Hlé

10
Temperature SOR iteration number ® 2.5D FEM 1D FDM

Intermeshing correction

Layer Division Number

Optienal information
® Shear Cutoff Stress cutoff

Shear cutoff(1/s) 1E+10 | No-flow temperature (T) 100
No-flow viscosity(Pa - s) |1000 Viscous heating power ratio |1

Inlet Boundary Condition Outlet Boundary Cendition

Pressure fixed Mass Flux fixed

Inlet Pressure(MPa) 0 ® Un-fill analysis Old version algorhithm

MNew version algorithm
Inlet Temperature(T) 30 Outlet Pressure(MPa)

Output(kg/h)

unfill Analysis Condition

SOR iteration number 1000 Boundary layer number

Molding Condition

il

[] Result display considered with unfill Screw Rotational Number(RPM) 100

Result File Name |testpp_v9_|terlu EEE?‘E‘E |

Recalculation / Set Original Calculation Control Parameters
Recalculate |t25tpp_v9 | Select

| Save | | Execute |

7. BRI EHRES KUETET (HEREY)
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(1) T DV R Z—HERE fR AT S
(A) EERH 7 — R BT &M

fAnalysis  Chemical Reaction  Melting /Morophology model  Binary System Condition Set  Foaming model  Sur| 4

Calculation Control Information File Name ' *’g‘:‘:jﬂaj—_\‘_g : HDPE_B3 (Material flt 7_2_9/{_})
|famo002 | Import . Z7|):I.:E7_'}l/ / “/)[/?ﬁzomm, L/D=40 (160011’111’1)
Material Property Information File Name Fl d t

|HDPE_B3 | [ tmport || selec -~ :> ow re ion

Model Information File Name

[LD40 | | select

[] Thickness information set -\ B . [¢) I 0
[ Use both information / \I/)I/'M'E 200 C MaX. (XO ):LA D 30 C)
Calculation Control Parameters

Thermal-Flow Calculation Control Parameters

Mon-Newtonian Iteration Mumber _10 @ Static (O Dynamic " ﬁg*ﬁ%1¢ . * ;Eiﬁ ﬁg *ﬁ (Un_flll analySIS)
I FHH = 40 kg/h,
ayer Division Number

Temperature SOR iteration number @® 25D FEM (O 1D FDM H:Il I:I J:T: jj IO*MPa
Intermeshing correction | 3
Optional information x7 ) 41 @ EEK& IOOI‘pm,

® Shear Cutoff () Stress cutoff

Shear cutoff(1/s) Mo-flow temperature (C)
No-flow viscosity(Pa - s) Viscous heating power ratio |1 . Tjo:/a :/*g%ﬁg . %‘ﬁ%ﬁﬁ& &ﬁﬁg*ﬁ(lzlber Attrltlon MOdel)

Inlet Bound Conditi Outlet Bound Conditi . e

et Bounaary tendiion O"' p‘iem”rg ,%Zd nation ) Mass Flux fixed Fiber attrition model parameter : :

Inlet Pressure(MPa) I:I ® Un-fill anal [] Old version algorhithm Fiber attrition model calculation Dimension less parameters
Un-fill analysis

[] Mew version algorithm

Inlet Temperature(C) Outlet Pressure(MPa)

() Explicit ® Implicit ch 0.002 E&&ﬁ&gr‘tﬁx_ Pi ic‘;’ki
Fiber information FTHEEIINTGA—A

Unfill Analysis Condition Output(kg/h)

s
SOR iteration number Boundary layer number Initial length Hm [4 (Eifﬁm qu‘zg l %%SF‘E\)
Molding Condition Diameter pm Computational parameters P [1 —exp(1 _};)] for }32 il
[ Result display considered with unfill Screw Rotational Number(RPM) 100 Young's modulus GPa Relaxation coefficient B Jir s 1
RETL”lt File Name |famDDD2 | Cber number Calculation number T1 —4677”,};1;‘7 5
Recalculation

Ty
[] Recalculate Segment number 4 Efdf

Execute

g
m
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Simulation Laboratory

. 7Y /
Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved 6 1 l@ Mﬁ‘ l



(1) fRHT D) R2— M aE . R AT =45
(A) BRI — R BEHTEE R

ORRENEZ 5 R DB E (fam0002. twininf)

ikt Thermal Flow Calucation End sk

+++++ Sorew Yolume 1560, 355 cC
+++++ Yolumetric flow : 14.4300164015385 coisec
+++++ Averaged residence time @ 107.439593926848 sec

+++++ Torgue 7051663 (M)
+++++ Power 7384 566 (W

+++++ Averazed out let pressure 1.000000 (MP=)
bt ature : 230.3468 (degree)
total : 1102.8350 sec

OFmEDf
:> Flow direction

Ol 115 % (kPa)

0
—
—
—
=]

[ T T T o T o S S

SOL'66
1£L°202

91£° 112
000°082

OEEF MM R(um)
:> Flow direction

Weight averaged Fiber length (um)

O T A M0 N> = 0 O WV oT 0™~ = Y O WV g 0 ™M~
(=T =TT~ T T o T o BN = N = S T~ T o o B N = S - = T e S T o B o B e S e T e L S B o o
(== T e = TS U S I T = B = N = B e~ o s T o B B == = T~ o T s n B o
o> v o= NN D XY TN D 0 Y T = O = Oy
DDv—'NM("'\ﬂ'V\*Ol""P'OOO\O-—G-—.N("IQ'VV\*OF:OOOO
(=T = U = = T~ B ot B e S e R BV S o B I = A L S o B R = Cali ol
A=A A L A A T T o ol o ol ol o I o T o B o B o BN o B o B o B o B o R R I

7000

e = I 7S R O Y =
o o o <o <o
c oo o o o <o
o o o o o o

[=1

—Cb=0.0002

400 800 1200 1600
Screw length (mm)

o

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved

62

N [ASE
Hywer Advanced
Simulation Laboratory



(1) R D) R 52— R R ITE 5]
(B) ) RA—IEHT 7 — R

Thermal Boundary Condition  Analysis  Ghemical Reaction  Melting /Morophology model  Einary System Gondil 4

Calculation Contrel Information File Name
|fam0004 e|_ Copy Import

Material Property Information File Name

| HDPE_B3 | Import Select New

Madel Information File Name

| LD40 | Select

Thickness information set
Use both information

Calculation Control Parameters
Thermal-Flow Calculation Control Parameters

MNon-Mewtonian Iteration Number
Temperature SOR iteration number @® 2.5D FEM () 1D FDM

Intermeshing correction

ISR BYDLHIEE

Result File Name |fam0004 e |

(® Static Dynamic

Layer Division Number

[

Recalculation / Set Original Calculation Control Parameters
Recalculate |fam0002 R | Select

AOHRERR | =

Fiber attrition model parameter - -
Fiber attrition model calculation Dimension less parameters

O Bxpict @ mplc | oos || Cb=0.004

Fiber information I 0.25 (: %

Initial length 6000 pm 4
Diameter Hm Computational parameters
Young's modulus cpa Relaxation coefficient

Calculation number
Segment number

Fiber number

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved

OB ENAZHTHE R DL E (fam0004. twininf)

sakkk ReCalculation of Optional Aralvsis Start sk

wekkk Fiber Attrition Model impcilt caloulation start sk
akk Fiber Attribution Model implicit calculation end #kax

#444% Recalucat ion End sk

tH+++ Screw Yolume 1550, 305 o (A)U)ﬁﬁ:’k@]
+++++ Yolumetric flow : 14, 4300155639643 cc/sec o Al
+++++ fveraged residence time @ 107.439600163056 sec RMERE
+++++ Torgue @+ 7051663 (MNm) (&8
+++++ Power 7384 566 () ’
+++++ bveraged out let pressure : 1.000000 (MP=)
+4+++ fverssed out let temperature 230.3468 (dezree)
|tota| : 163.4432 sec|
BRBREFEEERTHILT, FTERRN
1,102 = 163 sec [ZiE A
OEEF Ml R(um)
7000
—Cb=0.004
6000
—Cb=0.002

5000

Weight averaged Fiber length (um)

0 400 800 1200 1600
Screw length (mm)

6 o S
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(2) ﬁg*ﬁwﬂiﬁ’{ﬁfﬂﬁﬁw77’ﬂlxﬂj j] ( cahnf)

ABEETIE, IEZa— b BREBRESTERMED, (1) XAV HODEEE (Mass flux, kg/h)

LWL, Q) RV HODFRE (°C) Z#, BITHEI7A LA calinf T7AILIZ
BEIH NI BELIIZLELS-.

calinf Z7AIL (T DAV RX Y)Y THEWLIEE) B ottt
() = (2) AV OFHRE
lteration Massflux(kg/h) AverageQutletTemp(degree)
1 40.00000341 200
2 40.00000341 206.8288 *
3 40.00000341 222.0625 h Informat
4 40.00000341 228.9126
5 40.00000341 231.0536
6 40.00000341 230.8538
7 40.00000341 230.6208
8 40.00000341 230.4721
40.00000341 230.3788
10 40.00000341 230.3468

T p.61 D (AERERIFGT—ADH| (fam0002.calinf)
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(2) BT DU REER T 74 JLH 77 (calinf)

calinf TH AN BHE Mass Flux (£, RV 2B OD@BTFERIZZUETH,
Ver.9.0.0 CIXBAREBBHTDEHEIL—FUoZREL, SETHEE (REWNZ) FR LSEFELE.

OfRIEH AL T4— T

A9)2ET )L 73LJLEE20mm, L/D=15 (600mm)

gl#: 5.0keg/h - 24 A EIEEE: 100pm = FEHFTHE 9.9%
400rpm = FEHFEHEHE 2.6%

500Pa*s—5E

F#: 5.0kg/h
1000Pa+*s — &

—> Flow direction

OFER R E (BITER) DRV 18775 FHRTFMHE (binaryinf O Flux H 7§

P T i b
P ettt

11
= 10
]
=
= 9
% 3
=
= 7
L
= 6
5
S 5
4
0 100 200

300

EMnHEH)

HAOEH
0.1 MPa

<— IB/MR 10.0 kg/h

Ver.8.0.0(|BE/X—< 3 >) 100rpm
----- Ver.8.0.0(|[H/X—</ 3 >) 400rpm
- = =Ver.9.0.0(/Y—< = >) 100rpm

--------- Ver.9.0.0(G /Y — </ 3 >)_400rpm

400 500

Screw length (mm)
I
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[B/N\—23> Tl
FEmEBEMNBIGIS/NSUVGE
[CREBUIREZIZREMN
Ronbdh,

#/\—23> T,

Y FEEHEN?2.6% (400rpm)
EIBIRIZ/INELNVEE T
BEgfRE—ELT-.
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3) TN RIB REET DRE/NSA—FEM

AHERETIE, Ver8. 0.0 THRENZRBAASRBINICHEWT, FYES)—HOELIZFIASINS
O HERE 7 OESEEERRT5-ONRTEEEFBMLEL:.
(EFmDEEMIL, TwinScrewSimulatorVer.8.0.02X B LR & #}.pptx D p.44~ZFSHIFZELY),

°o— T < P \ P o= |t |
FrYES)—H-  Ca= = I 4 Ca MREWNFEER or THLFZL. i Ca: FYESU—E |
oc/R o/R LT B !
o RERNEH
_ , , , , 'R, BEFE :
Computational parameter for Morephological Evolution Model or Chemical Reaction Model ! < H RYEE |
Maorphorogy evolution model calculation [] Chemical model calculation L T O - :
}?&;ﬁ*ﬂ,ﬁﬂﬁiﬁ'fﬁ . Droplet initial radius (pm) 2000 Interfacial tension coefficient (N/m) :‘2/“““““““““'
0.1
SHEBIIRZAIE —» Calculation start Z-position{mm) |0
3 = /\E i "
BMIAESE — > Volume fraction 0.05 FEEHEREK
B E T — » Equiriblium radius(pm) 1
Dimensionless time parameter a |91.41 =gt
BRITEEBDETILINTGA—S 7 ’
Dimension less time parameter b |0.3397 a=91.41,
: - ) b=0.3397
Thickness criteria{mm) 0 > HREBULODRAEERE
UT&EF@#EHEEI&T%).
Material Property Information File Name (RETIRE)
REM T —H > |vis005 Import Select

Hyper Advanced
Simulation Laboratory
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3) TN RIB KRBT DRE/NSA—FEM

OfFITER . x41)2EFIL: /3L JLE20mm, L/D=8.05 (322mm)
=/NAE: 0.5 mmt

e \ e e T T i - S
*#f: HDPE mwm g:.'ol:lMl:Tlgjj 2173285383585 90885882533
2t NONONEZ/AN —
1454 250rpm } | - AN || I
—>

Flow direction

OfEHT & Thickness criteria (RETRE) EL VD 35&HE

Computational parameter for Morophelegical Evelution Model or Chemical Reaction Model

(A) Thickness criteria: 0 mm

. - N Morphorogy evolution model calculation ] Chemical medel calculation
= =1 —] D R
(Tj?]')[/l‘ﬁxiE, Zgl)lépﬁhjo) yh\?mﬂjﬂ%) - ) Interfacial tension coefficient (N/m)
Droplet initial radius (pm)
lo.1 |
(B) Thickness criteria: 1 mm Calculation start Z-position(mm) [0 |

= P/S“E Imm DJJ:@E??Jﬁ 7/ 0)#$H:Il§“—.|-% Volume fraction 0.05

. S Equiriblium radius{pm)
(C) Thickness criteria: 2.5 mm

= WE 2.5mm uJ: o)gihﬁ 7/ o)#m II:I:II i\-l-% Dimensicnless time parameter a
Dimensicn less time parameter b
stk Thickness criteria(mm) I:l B)D =% 7E 151
N9 .
50 mPa+s — }:FE Material Property Information File Name
= FELE 105 —— » [visoos || 1mport Select
FIEA 442 2000um

. ™ FUSI
Hyer Advanced
Simulation laboratory
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(3) B S RIEG KR DR/ NS A—5E670
OfHHER:

[ Thickness criteria vs. #&#E 7 #(1% (Droplet radius) ]

Droplet radius (um)

1000
900 —(A) Omm
800 —(B) lmm

700
600
500
400
300
200
100

0

—(C) 2.5mm

0 S0 1000 150 200 2500 300 350
i | Screw length (mm) 5

(555 40]

\ - A
) -

[ Thickness criteria vs. N9 FA IR E 7 ]

200

180

160

140

120

100
80
60 —(A) Omm
40 —(B) Imm
20 —(C) 2.5mm

0
0 50 100 150 200 250 300 350

Screw length (mm)

Strain rate (1/sec)

Thickness criteria MAREWNFE, VT HRE Y (AARFEHIE)
WNINSKEE D128, Ca WAL EEN NS S.

FrEma— U RADIBE, ¥ hNERBE
TRYSR(EH) DEE T BEV FEM DEEE 7,
£ LT D10, $EEL L AEDY, HERELEILT .

A= Z—d SEFE H AR N E S BB,

m
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(4) Option Form D ERTE/\NTA—2{RTF

AHERETIX, Option Form 27 TEESN-REEET7MIILREFL, REIEBFRICLHREREE
REREEHIENTEFT .

ol HASL/TwinScrewSimulator(Ver.9.0.0)
File  Madel

Modify Template Tool | Option | Help(H)

i

a5l OptionForm

Wiener Window Setting

Viwer initialize method
(® Auto

(O Software proceszing

Ground setting
[ Axis display
[ Ground display

WViewer back ground
color
(@) Gradation

) White
() DarkBlue
() Black.

Projection method
(@) Parallsl
() Perspective

Graphic memary
Maxzize

Maxstep number

200000

v

Color bar zetting
Dizplay

Contour rank

Decimal digit
[ Power index

Model dizplay setting
Reverse display [] Wireframe

Maodel color
() Black. () Ped
) Gray () Green

® SkyBlue () Blue

Particle dizplay setting

Radius

Paolyeon div. number

() Black

Particle color
O white O Red
(O Blue (@) Green

Foucuz point size

O

Excute window
(@ Dizplay
() Mot dizplay
Scaling operation

(@ Camera work
() Model zcaling

Modeler digplay setting

Bz

Grid

Lite [ Line number
Curve [ Curve number
Paint [ Paint number

Girid div. number

Text height |18
Lirne width  [1p

Contour dizplat setting
(® GColar map
() Golar line
Lighting effect

@® ON (O OFF

Mode/Element infor mation

Element line

[ Made| surface

[] Nade

[] Element rumber

[ Mode rumber

[] Boundary condition

Mode display setting
Radius

Palyeon div. mumber

Calor
®) Black () White
(O Blue () Green (O Red

Dizplay center
@) Crigin () Gravity center

Specular zetting
() Specular ON
(® Specular OFF

Intenzity l:l

Cloge

<+— JA4—LZALS

IOy PERAE JOyPRAE R Save
FOvIPRAER R

Default Set

+— LTEREEERETHIREY

+—— TIHIIEREEIZRET R

Copyright© 2010 Hyper Advanced Simulation Laboratory Co., Ltd. All Rights Reserved
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(4) Option Form @)

FHFIE

I.

WHE(ZIH LT, Option Form M
REMEEERLET.

(TEkEY)
ZTHEL-BRTEEZREFLEWMGEIE,
T+—LEBTDSave RFET)w
LEI. LUBEDOTSSHEEIRFIZ(

REFOREENDHRESNTT.

EHRIDT IAHILMEEBEIZRL =LY
&1L, 74— LA T D Default Set
R ED )9O LET.

(BRI AvoaH A XINKEL, @B
HEBERICAT)IS—ARETS
BEIZIX, T74/LME 300,000&Y %

BT/ (T A— SR

aEl OptionForm

Wiewer Window Setting

Yimer initialize method

® futo

() Software processing

Ground setting
[ #iz display
[ Ground display

Viewer back eround
color
(®) Gradation

) White
() DarkBlue
O Black

Projection method
(®) Parallel
() Perspective

Graphic memary
Maxsize

Maxztep number

RECTHEHRET D.

200

— O X
Excute window
Caolor bar zetting Nade/Element information
Dizplay (® Dizplay Element line
Cant k. N Model surface
arour ran - O Not display E Node
oty b ekl . . [] Element number
Rank value display Sealing operation [] Mode number
Decimal digit @® Camera work [] Baundary candition
[ Power indez ) HNode display setting
() Madel zcaling Radius
Mode| dizplay =etting
Reverse display [ Wireframe Modeler display =etting Polyeon div. number
o A Calar
ndel color @ Black () White
O Black (O Red Girid O & o O Ped
L Green
() Gray () Green Line [ Line number
(® SkyBlue () Blue Curve [ Gurve number
Particle display setting P_Dmt e Bieplly cemiEr
Radiue Grid div. number ® Crigin (O Gravity center
. Ijl Text height |18
Palyeon div. number Line width [1g
Patticle color
Cithite (O Red O Black Contour displat setting Specular setting
(O Blus (@ Green @ Color map () Specular OM
) Golor line (®) Specular OFF
Lightine effect Intensit
Foucus point size @ oM O OFF Enety Ijl
Cloze
JoyaE 2
0 JoosREAIE 51| JOvPRAEEE (50000 '
Default Set 3 .

FOvIPIRAE

EEH) Ay a A ANKEL, Ay aT—2REFEIC
BRBFLIIEHAHATIHILMEDS0,000L LDIHE,
RRAXEZHFHEIFREZEHEKRETSE

(TOYIHIEITL AU RRIZIECTHEIE T 3)
AT —RREROAT)IS—HERETS.
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B TSSHRAT A XH#HE

A—YEEIL—F>  Fortran compiler O F| A&

TSS Ver.9.0.0 THIAREELFRIRE  TR2EHEOWLNIT AL FFIHAL TSN,
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